We present data on nests of the two species of the neotropical bee genus Ananthidium Urban (Megachilinae, Anthidiini). Five nests of Ananthidium dilmae Urban, a species from southern and southeastern Brazil, were found in grassland areas at the Vila Velha State Park, Ponta Grossa, in Paraná State. The aerial nests were made of resin mixed with plant fibers and each contained one or two cells. One female and one male emerged from two of the nests. Notes on the nest of Ananthidium inerme (Friese), a species known from Argentina and Paraguay, are provided based on two nests deposited in Berlin's Museum für Naturkunde, Germany. This species also builds aerial resin nests attached to plant stems, with external shape and dimensions similar to those of Ananthidium dilmae.
Introduction
Most species of Anthidiini are solitary, with females building their nests exposed, in hollows of trees, in cavities abandoned by other insects, or in the soil, such as those constructed by Trachusa Panzer and Paranthidium Cockerell & Cockerell (Grigarick and Stange 1968 , Morato 2001 , Gess and Gess 2007 , Rozen and Hall 2012 . The nests are constructed with a great variety of materials, such as resin, pieces of leaves and flowers, plant fibers and pebbles or even animal hair. The tribe also possesses obligatory cleptoparasitic genera that parasitize other species of Megachilinae, with a few taxa attacking unrelated bee groups, such as Hoplostelis Dominique that parasitizes nests of orchid bees (Apinae, Euglossini). Reports on the nest biology of the tribe are relatively scarce, especially for neotropical taxa (Jörgensen 1912 , Claude-Joseph 1926 , Janvier 1955 , Laroca and Rosado-Neto 1975 , Morato and Campos 2000 , Morato 2001 , Alves-dos-Santos 2004 , Camarotti-de-Lima and Martins 2005 , Zanella and Ferreira 2005 , Rozen 2015 , Alvarez et al. 2015 . Among Brazilian species, limited information indicates that Dicranthidium arenarium (Ducke, 1907 ) (Laroca and Rosado-Neto 1975) and Anthodioctes manauara Urban, 1999 (Morato 2001 construct their nests in abandoned mud nest of eumenine wasps.
Ananthidium Urban is a neotropical genus with two species, Ananthidium inerme (Friese, 1908) and Ananthidium dilmae Urban, 1992 . The first species is known from Argentina and Paraguay while the second is known only from southern and southeastern Brazil. This small group was given genus status by Urban (1992) and Stange (1995) whereas Michener (2007) treated it as a subgenus of Epanthidium Moure, along with two other subgenera (Epanthidium and Carloticola Moure & Urban) . A phylogenetic analysis of the tribe (Parizotto 2011 ) indicated that Ananthidium is not closely related to Epanthidium and is herein treated as a separate genus, according to the classification proposed by Urban and Moure (2007) . Here we provide information on the nest architecture of Ananthidium as a contribution to the knowledge of the biology of the tribe in the Neotropical region.
Results

Ananthidium dilmae
A total of five nests were collected in the Vila Velha State Park, a reserve in the municipality of Ponta Grossa, Paraná, Brazil. Vila Velha contains sandstone formations of significant scientific, cultural and ecological value, located in southern Brazil (25°15'S; 50°00'W) within a broader region known as Campos Gerais (Gonçalves and Melo 2005, Schimandeiro et al. 2008) . The park has a total area of 3,122 hectares primarily covered by grasslands with predominance of Poaceae, Cyperaceae, Asteraceae, Verbenaceae and Fabaceae. Nests were found on three different dates: the first one was collected on 23.xi.2002, the second on 12.xii.2002, and the last three on 30.iv.2011. The first and the last three nests were found in the highest plateau within the park, a site known as "Fortaleza", while the second nest was found in a nearby grassland site within the park. All material studied here are deposited at DZUP (Coleção Entomológica Padre Jesus Santiago Moure, Universidade Federal do Paraná). Nests were collected in shrub vegetation at about 0.5 m above the ground and, except for one nest attached to a living branch, all nests were attached to dead branches of Baccharis spp. (Asteraceae) (Fig. 1) . Nests consisted of one or two oval-shaped brood cells attached to the branches along its longest axis, with the circular cell openings facing downward (Fig. 2) . Cell size was similar between one and two-celled nests (Table 1) . Nests were made of resin mixed with plant material, apparently plant trichomes (Fig. 3) . Although externally the appearance of the resin ranged from rugose (nest 1) to smooth (other nests) among nests, it was always brown to dark brown in color (Figs 3-4) . The cell closure has a vitreous aspect, perhaps due to the presence of more resin and fewer trichomes.
The first nest had two closed cells from which a female of Ananthidium dilmae emerged; the second and third nests were empty with their brood cells open; the single-celled fourth nest was opened and only a damaged Diptera puparium was found inside the cell; a male of Ananthidium dilmae emerged from the fifth nest (Figs 3-4) .
Ananthidium inerme
Two nests of this species (Fig. 5) are deposited in the bee collection of the Berlin's Naturkunde Museum, Germany (ZMB). The label associated with the nests reads "Nest cells of Anthidium inerme Fr. made of resin in thorn bushes -Mendoza (Argentina 1912)" ["Nestzelle aus Harz an Dornbüschen von Anthidium inerme Fr. -Mendoza (Argentina) 1912" in the original label (see Fig. 5)] .
The shape and size of these nests are comparable to those of Ananthidium dilmae (Table 1) although apparently no plant fibers were used. Nest 1 (Fig. 6) has a large number of fine soil particles attached to its upper surface, but because no sand or soil was found within the resin matrix this might be the result of soil being spilled over the nest by rain drops or simply contamination during its collection. No soil particles were observed on the surface of the second nest (Fig. 7) . Figures 5-7. Nests of Ananthidium inerme. 5 The two nests examined in this study, which are glued to a paper card, are deposited in the insect collection of the Berlin's Naturkunde Museum, Germany 6, 7 Close up views of nests 1 and 2 taken under a stereomicroscope.
Nest 1 is entirely closed (Fig. 6 ), apparently as it was found in the field. Nest 2 is open and it might have been partially dissected soon after it was collected because a piece of its border is turned up, something that could have been done only when the resin was still malleable (Fig. 7) . Inside this nest there are remains of an adult bee that had been partially eaten by dermestid beetles. We examined these remains and confirmed that they belong to a female of Ananthidium inerme (these remains were glued to a paper rectangle and pinned together with the nests in the drawer). Examination of the inner walls revealed no signs of a cocoon and one can conclude that the dead female might have been the nest owner and was collected with it. No further dissection of the nests was attempted to preserve their integrity.
These two nests might represent some of the nests upon which Jörgensen (1912) briefly reported on the biology of Ananthidium inerme (cited as Anthidium inerme). They might have been sent to Friese, whose original collection has to a large extent been incorporated to the ZMB (see Rasmussen and Ascher 2008) , together with adult bees. None of the pinned specimens of Ananthidium inerme in the ZMB collection had any indication that they emerged from collected nests, although two females and two males are from Mendoza, Argentina, and were likely received through Jörgensen.
Discussion
The females of Ananthidium possess short, robust mandibles, presumably adapted for the manipulation of resin and plant particles. Considering that Ananthidium has been recovered as sister group of the clade containing Allanthidium Moure, Anthidianum Michener, Chrisanthidium Urban and Notanthidium Isensee (Parizotto 2011 , see also Parizotto 2009 , it is likely that these genera also make aerial resin nests. Indeed, Rozen (2015) reported recently on an aerial nest of Anthidianum chilense Urban, 2003 (as Notanthidium (Allanthidium) chilense) that is quite similar to those of Ananthidium described herein in the use of plant resins and in being attached to thin plant stems. Differently from the nests of Ananthidium reported here, in Anthidianum the nest was larger, with four brood cells, and had a more irregular and thicker outer surface, in which the cell contour could not be seen from the outside.
On the other hand, the available data for Notanthidium steloides (Spinola, 1851), the single species in the genus, indicate that it uses pre-existing cavities [wood galleries made by beetles and bamboo hollows; see Claude-Joseph (1926) ]. It is possible that Notanthidium could be an exception in relation to the nesting biology of the clade, since they are elongate, hoplitiform bees, whose females have greatly modified heads, with a peculiar mandibular and clypeal morphology. Nothing is known of the biology of Allanthidium and Chrisanthidium, the other two genera in this Neotropical clade of Anthidiini. Addressing more general conclusions on nest morphology and on use of substrate will have to wait until further data is obtained on this large and diverse bee tribe.
